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(57) Abstract: There are provided a data processing device, an encoding device, an encoding method, a decoding device a decodins 
method, and a program capable of reducing the algorithm delay. An interpolation section (51) interpolates PCM data and perfonns 
oversamphng of the original PCM data multiplied by R. An encoding frame processing section (54) makes a predetermined number 
of samples of data after the oversamphng as one frame, encodes the frame unit data by frequency of a predetermined reference 
processing frequency mmnphed by R, and outputs the encoded data. On the other hand, a decoding frame processing section (55) 
decodes the encoded data of frame unit by a frequency of apredetennined reference processing frequency multiplied by R. A thinning 
section (56) thins the output data obtained as a result of decoding into data of the original number of samples multiplied by 1/R The 
present invention can be applied, for example, to an IP telephone system. 
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&^tf) t tT© PCM (Pulse Code Modulation) 7 s - *ri5ffc*&$*K i£fi£§g 1 

5„ «F*flS7I/-AiHI»i 2 ft, ft-g-flBtt&jKl HCBftitLfcWjeof-^ 
X«*«2tt\ «*7^A*I#i 3^fe#riK*jx«. **7^A»a# 
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:7 V— ASP l 3 fi, $<tLfcmf-^^i^l, PCM x-^^m-^-L 

te> MPEG (Moving Picture Experts Group) ^$>§ (09x.tf % Eric 

Allamanche, Raif Geiger, Juergen Herre and Thomas Sporer, "MPEG-4 
Low Delay Audio Coding based on the AAC Codec", Presented at the 
106th Convention 1999 May 8-11 Munich, Germany (An Audio Engineering 
Society Preprint) #JH) e 

b UT, 1 7W^^f§ PCMx — $ (D^-y-fiv^. (^t^ M's:, 37 V — 

7WA^it5i: % i-^pcm^-^ 

<D&ffit)iffl%}£tlTfrt>^ ^©7^ A«^:ft^PCM^-^^ N -ff-51-lEflilgg 
&T*Zte\,^blzfj:Z> 0 fiP*>, 7WA|^N [l^^/t/] b-fZbbhfc, 

?cuir-*<D-v-^v^<?mm%kZF B ch z ] t-r^^ « ^mmmm 1 1 - 

^PCM-7 f -^(D^^^^$^ /T ^ 6)> N / Fs [#] ^ ft7l A 

^31^1 2^*5V^T^3g^|B^5r irjJSTf**V\ ^l^^P— PCM ^ 

t£oT N Hl^ilffi^^ASr, 0ij£tf s IPdnternet Protocol) Mm^XT 

PCM-^-^^S 48000 [Hz] -Wi/^p l/nstlfz.^(DX\ 
1 !7t— A£ 2048[^^^]T?^-t-^ i><DbTZb^ T/U=d'V XAf^jj:, 
^4 3[0#] (=2048/48000) 
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&<, n&ik<D&t&mKw-t sterna zzmm*. &m&3KL&vzmmt££t> 

5 (i N ^.-if^Rm^^^ s/g >-5r^(f i: 9 , ft*. 

(codec (Compression/Decompression) ) ^rfflV^ <5 <£>#S-=iI^ bV\ 
15 $£W(Dm7F 
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^m^n-^it^m-i. 7-^©^J^Lt, R^tw^ty^yy^ 
SrfTft 5 3— D->"7y is?^*t y?bs Jr—'^—^^-fy ^tr'Wr—f <o 
10 Bf^f">-^#:N £• l ~7 A i: LT, 7^A¥t©r-^^tLT N ?3F-5§- 

15 mWtk-fZo 

mmk~tz> 0 

25 7^AW^^bf^^^LT, ^^S^^fflTji-^tti^^^ 

^fflTJi-SP^I^Ifci:. ftg§| t^S&fTftfrftV^^ Rfg 
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T? N ^<£>:r' — & \z.^'L.XR${<D$~—s < >^--ty>'~7'}) ^^tV^s n-^^^/k^^— 
5^^glSrfT^5o ^tt, i^i/^y i/^£^:b-f ^N1?-:/:7V^ 

25 y y^fof- ?<D'ffij£'9->'7/i'gtiN$: 1 7 1/— .Ai: It, 7V-Af|i©r- 
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ftf^^l^LT, «-§-*Mffi*rfr*VV 7WA|fiOH 
ny^mT'fcSo 

i3li, 1f^a^g2 1 (2 2) >6S=i vfc^^-^-e^$^a#^^^- K 

15 m^te, mnmmmm2 i (22) a^n^A&^ri-s^^ct"^^ 

M5n s iffi5 1 (DM 1 OfilEfctfiJ&^i-^n ^m-e&5 0 
m6te, ^?Wi(D7 s ~-*%:7;kirmxfoZ 0 

20 mste, if-vr/y i/^^o^— ^^t@T*fc5 0 

HIl PCM t*— ^ h/l^^^i-|lT^S 0 

Ell lfi, Ofg^M^— - Z/yZtltz. PCM 7*— h/i^^r 
25 |2!l2f3:, OfgfeM^-— ^>-7°y >-^$ttfc PCMx — ^O*^ h/U2r 

^-t-mx'fcSo 
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5 Bi5tt, a^s^5 5(Dmj&m&7F-f7v y?mx$>z> 0 

7F-tmx$>z> 0 

20 tiNK*Q»Jg£&ff 2 1 t 2 2^ A5:||ffi-5 - i:-e s &m<D®im 

£fr? <t 5 l-^otv>5„ jfefc, 'If fg*0;S=g§g; 2 1 b 2 2 -f^* — *</hfc 
ifO^j/ M7 — ^ 2 3 KmWiZtiXte *> s %z<»*y h V — V 2 3±©0?j**«a-^ 

i!2 U2 2(t ^^tl(DmX\ *y YV — ? 2 3 LTSHtSrfr 5 
25 flS^ft ^ £ 5 t^oTV>5 0 
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mmm, m^HS^Of&O PDA (Personal Digital 

Assistant) ^T«t§ - t ^T'# 5. 

HMft8<!33fe«2 1 *3<fct/2 2 £ bTOr'^t^^-^fj;^ CPU(Central 
Processing Unit) 3 2 SrF^BLTV^So CPU3 2fcf3 x l^lt, Atti 

^^i/^^zn — *4 0&&m£tlTi3l9 ^ CPU3 2.f* N AW^^^7x-^4 

O&^LT. ^ftiot, K**\ ^Vx, W^^M^tiSA 

R0M(Read Only Memory) 3 3 J2lfe<ft$ ttTV^5^ P ^ ^7 ASrHfrf-S,, 

£fc N CPU 3 2 It, />— KtV** 3 5 Kfeiiift^TV^^n^i^ IgfiJgl, 

<ra*y bP — ^A»6>teS6**t % i§ffg|S3 8*T»g{t$;h/r>^— Kf^^^ 3 51: 

15 GMtfM lja»6>Wi*WS*tT^*- KtV 3 ^ I— /l^frfc^n^ 

7^^Ts RAM (Random Access Memory) 3 4 ^n— KLTHfTi" 5 o ~frh\ZL <fc 9 , 
CPU 3 2 fci, Mf§7D-ft- ft LfcaSofc&JlL fcSV^&Jfcl-S^n 
y^Hofllfife^J; tJfffc>*L«ft!.aSrfT5o ^LT, CPU 3 2 f± % ^<Dmm%%$k&. 
MI^CT, fllfcff, AffiTj-l' V* 7x-^4 O^r^bT, LCD(Liquid 

20 Crystal Display) ^^t°—^^T*«^$tbS tbTjIfP 3 6 ^bl±173s *>3V>f3\ 
iim£B3 8#>b3Hf, Kf-f^^ 3 5 fc!B«WP$*5„ 

&*3s WfR&aigS 2 l*3«ttK2 2 £ Ut^nyfa-^^to^i^fr? 

KtV** 3 5^ROM3 3 ^^«6|E^LT*5< r^SftS, 
25 *>^f±*;fc N ^n^yAli, 7 V^tv'TVI'tV * * > CD-ROM (Compact Disc 
Read Only Memory), M0 (Magneto Optical) 7*4 X # , DVD (Digital Versatile 
Disc), Wk%rr<<^Z, * V ft ¥<D V A— -*:7/HBftflMM 1 fci, — 
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&}hZ^f*7kWt#)\z.&®i (fBHO LT33< r b&X%Z> 0 
5„ 

ft*5 % ^n^7Afj:> ±5gbfcck 5 * U A-^^/u|Blt^4 1 

Alfi^^Ut, a^tTa — ^fcililft-CteaiUfc:?)^ LAN (Local Area 
Network) N 4 ^ $ — * y Y t V^fc^ y h!7 — ^ IT, a^fc 0 ^.— ^ JC^T 

10 

^b^, tttt&S&fi 2 l*3«fct>*2 2 Sr. ay^-^tf^L, 

y^^7 l i l ©ya^7Wy^f-^$^T*5!!), CPU3 2tf^ ^-g^^^-^f 
v?^xrJ*(D7'vy ; 7J±%:mftirZ>^bl t c£.V), ffitt&S^fg 2 l*3j;t>*2 2 
25 f± N fytr^^TJ^k ITilgfS, 

@4ft ffttt&JEIgMK 2 lfcitf2 2*S^n^7A^Hfri-5w^^«t 518 
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CD PCM T 5 — 17^-^0^^^ Its ~7 \/' — J\^-i$L<D PCM 7 s ' — 9 ^WM 
^xV*^ ¥^#7^y &^12^#:6 4^fE^U fc^f*. 0IIx.ff, 
10 frjo, lB#3£#:64te % fcl&fifs E13c7)/n— K^xf 3 5^y A— ^^/HB^ 

15 te, ^^x-^^^i/^A^i^^ll-rSiir^J: <9> PCMx — ^-efeS 

m®§p6 3fi, n-%-itmm6 1 2c7?^is^Mi-5 0 

J *>£#te/BV , *5 3 „ £ fete* IEUO^-x^^t^-MS, M^tfcf, 

tf— 7*>f ^t*-* *ft^4k7*-? fc^-JHb LT-f I'*— ■* ^ h ft if <D^^flE 6 

25 gnu a— f^Jr"?— ^Km^vxmts-r^ ipmfgv-^7 1 ^ w***-*? 
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ft -5§-!eH^fi 5 3 ii, fclfcff^ FIFO(First In First Out) * ]) ^ ]) 
10 5/7T^ifT*^$n. TOil6 Il:tt^$n5tw^ty/yy^© 
P CM^—^^rlll^lBlt-rSo fc*3s ft ^-fBH^ff 5 3 tt N 1 7 W A £*ir<D IE 

m^ik? \s—j*tim& 5 4 «^ mi (om^w^y ^—^mu 1 2 1 mmz> ft 

15 #fBH^®5 3i£fBlt£*Wtx-*<£>5*>> £OQ;JibTV^V\ ftfSfV^^ 
©fy^|N©f^^^ 1 7WAi LT X ^(D 1 7W-A©f-^tMUt, 
*^fc^fc&<^f^#^&fr& 5<, #JxJi^ DFT(Discrete Fourier 
Transform) ^fcfi FFT (Fast Fourier Transform) DCT (Discrete Cosine 
Transform), MDCT (Modified DCT) if ©E^^^^S^rJS b. ^<Dffi 

20 ^:#btbSii:^m7 f '-^«r*- : f-^bT^F^bb, n-^ik^—P&mJj-tZo 

zL<D®tkik7 is- amiss 5 itfmjiirzn^kT*-?^, mmm&6 4khb# 

2M> fiPfes R^W^-e^;S«rfT5o 
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mtL-xm^^^^M^n^, m^M\)CT^m:m^^(DXhtn-f, m-^?^ 

20 f^J%^tTV^o 

HI 5 fc&V^Tte, fttUggG 5 1 fi N ^^K@i'&&flZ> PCMy*— ^tMttO & 

&rte N n^tn^i<D PCM 7*— * -fit^O^^-^ (£*Ts Jills Offi^ 
25 0) ktmmtSflZZ 5 M&oT*39 s *fe t'** 7 1 te, $IJ«P6 3£>«POT, 

pcmx-* £fcteojit&it$RU tf— ^-U-v^y y^tor-!? £ LTWTj-T 
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R- im<D0m*M$l~tZ o ZblC, ±U?f7 1l±^ PCM 
tX\ ZZteftftZfrZ VOAv'—tOinWi-tZy-l/ZfjV}?? L©Mfc % R-l 
5 7Ji~^o 

^oT N ^ilf, R=2©#^tt N HJ 5 OtRfflS 5 1 & N |6l:*tt~/^ 

10 r= 2(Dm^s m 5 offir^gp 5 1 f± N m 6 ^isv^&w^-t- pcm x—* k: 

PCMx-^Of-^TVMit (W^/W) iLT, PCM f—Z (jt—^—y-l/-?}) is? 

H!7te. R^©^--^-f-^7°y ^&fr5 0 4©:Mrira*p5 1 ©fj!2© 

20 H7^*sv>xr±s ffimus ite> at s PCM7*-*fc*tLT*&M 

BP*> % B7m ^W$P5 7s>^IhJJ&8 i*3J:t£8 2, JftRHftiftJIffll 8 

7 5/^HIS§8 1 Ki&miStlZ PCM 7 s - ^(7?ih ^7VP£rJlI#C7 

y^U v-y^-mns 2 £ffiligii£j!it#gB8 3 jcHt|&-t-« 0 7^lE]gg8 2tt N 7 
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m^<tt) N 7-y?-&}&8 lfcl^T, ?CM7 s —?<DhZ-V-^7>jUtf7 y^-^fl 
M^fS:^^[^8 3 tt % ^ s/^[E]8g8 U82"5?7 ^^frT^S PCM^-* 

tl/ ^^ 84 ^ 6 3 ©»©T, 7^[eJ{g8 2-e^^$;ft,TV^ 

PCMx-^^i?-^^/K ^fc««^it^g|58 3^b^^5R- lf-^TVU 

&is#>u *-'*-v^^v b^xmtii-Zo m*>, -tUf?8 

tSfy^ifH^I^ R- ljSoi^://u£#AL7t PCMt*-^^ 2f- 
^oT, Miff, R=2©i^ 0 7©iH§!5 5 1(i N 08^^^—^- 

fl££V^) ^A^S,, HI7^M^§P5 l^fctt, E8^:ib^T;frffi!l 
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10 BP*> % W^ifr? Is — 4^ ^Ff^Sfr^^TV^&V^ PCM & 

&ITC9 1 »^Hfc/#-JHb*P 9 2^#t££U E^tfcgP9 l fc*-=Pfls 

/n&ttM 9 2 W\ iSiS*- K-C&SSrfr 5 . 

20 ft&fcy V— A«uagP5 4 (T>V^Tfi s m^y^ — ^^^U5 5) ^1*3 

PCMt*— ^ iKBiJ-f-Sfei?)^. EAT. 5c© PCM -t^-^ irV^5o 

W^-fc? ^—J*®iMM 5 4 IC&V^T, NtV'T'/KO PCM^— 1 7 lx— A 

25 £ UTE3^ife*Q!3 : £rfT5 4§-&\ 1 7 &<D5b<0 PCM 9 s —* (DX^P b/Wi, 
0«*.fif % El i o t^^i-ct j&*5 % PCMx— *<z>*-<^ 
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t yjv<d^9 y>v&,$r (mmm&ft) tux, ^pcM^-^FFT^i: 

10 /2[Hz] (^dr^>jg^) 7T/2^M K OfSffi^*^ 

n^rity \-—j*mmi® 5 4 ^fc^-t. tg© pcm y—? ^si-sm^^ 
rai^ r- 1 o tt^rifits R^©t-/^ t y (p;t, 0 

M a BSlltjSVNT, 2 f±, RxF s /2[Hz](C^^L N JQttft 

25 F.©«E«[ffiFfc*BSi-5^JB«»©«|J^fcf± N A«tt*0 75S^/ (2R) 0JE 
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O FFT 1^ £ LT©^^ h^SrSLTV^o 
5 Nty^©t-^ty^!J y^t©f- FFT*§*f4^ Ull ©N x 

^^^^<^^f«ji- l/ / R^^5lv^fct>^t^5o fiP*>s Nfyy/wt-^-t 
fy^!) yr#<of-^fc N/Rty^/wjc© pcm x— ^©iitSfy 

b<DlHte:> R- 1 1© 0 IlriMtS ^ ^ i !3 HfciiS Nt y^KDt- 
tJ-^r/y ^^Ox — ^ttx 5cO PCM x — ^*SNf-^^/^*5©JJ:S5*t" 
25 5^<Z?l/R©NF^#5ri:^t5„ ftot, 

^*3v>r > ttimtts iT?#e>tt«^— ^-ty75 y^wf-^Sr&itsi 
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^y y^i©f^ ^^^ai-5^#^fi, n-^^^/^ (i7wa) * 

10 

^ife»F.©«SfeffiF^^i-<5^«St«[©|fP5>W:. ftIi!!»0Mw/ (2R) 
15 3^5 4 (©*^fc/i?8F#'fb& 9 2) -?H: N fcJS&gcOttM (2R) <Z>f5 

t£oT, ft^rif7 A«LSlfP5 4«, 0 f^M^ — U £ o 

^^-^©xPT^y^ (ftm$LWtx/ (2R) U±<DX^<? hsf 

25 #;fc: N E]l3te % N-^v^/kdtc© PCM ^Op^i-S-^v^/^if 5 L<£ 
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^)V(0 PCM-r — ?-x?&Z>jr— 9- is 7 9 ^>?'&<D"f— $ <D FFT LT 
N x Rfy^©^-^- y-^y isV&O)?-* Sr FFT "TS i . £J3i£g&: 
5 tlZo il3tfc^T N fcJSife* 7r/2ri, RxF./2[Hz]jc:|eai-5. 
tt. fc^SMfcOTSS (2R) (1-1/ (2R) ) 7T 75M 7T 

m i oo^j^^^o7^ig 7T/2 ^ N n/27bm it (o^mkmmo)*^? 

10 x5 7i/y^(l^V\ t£oT, Hll 3^^Ufc, MIRI 

15 ^ ^^^iJRBM^"— -y-^^y y^iv^o 

#ck, @i4^ n/ru-^://ke>7d<p pcm^— ^(D^-rs-y-y^if 5 
r- i#io«F^^^i~5R^F(D^^ijpgM^->-^--y-^7 B y 
SrfTox^btvsN-y-^^/K^) pcm -7 s — ^-e&5#— /<— -y-s^y y^tcf 

,-^OFFT^mi: LT(D^^^ 1>A&^LT^5 0 

20 N-y-v^/K^^ — -y-v^y y^t©f^ *<z> fft*^^ @i3©nx 

R-y-^^KO^-w^— f^-^^y FFT *t*T?ifc*^^^ 

&mWL%tL<Djj\ft\Z. I /R\Z.Wm\\^fz.i><Dbt!:Z> 0 gp*> % N-y-^^/K^^-— - y- 
y^y ^£©7*-**: FFTi-^^, £J§l»c0 7I/^ tt ©IfiHte^T^IWHB 
©NfliO^^SI&Sfe©^^^ b/^^#btt5o h/Wi, Ell 

25 3 ^fc^Sm^tl^«^, *t««»:0 73S (2R) £ % (1-1/ (2 

R) ) ^ ?5I w Oiit, 01 0©#«Stgc0 7!rM tt/2 7r/27!>M7r 
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-C PCM 7 s — ?%:%m-fZ>frb, — A«LS§P 5 4 3ftS*Q.ai-S^— 

5 -fri^y ^£©7*— N/Rih^TVw©^© PCM 7 s — ^©PttSt^ 

TVW^ R - 1 i©^f IriFnltS r t lei; U #bH5Nty^©^-/^ 

tfcoT, III 4 ©i^Si5 5 1 i: LT N i7©l2©f^lr^t5i^ ip*, N 

10 1^5 4T\ -7*^7° y ^i7'^(Dx — *Sr#t3li-3 £ tfctt, EI 1 4 ^ 

-T^^^0 7!;M 7r/2©^ffl©;*^ b/W&7>£W1-5 PCM^-^^r^iSi- 

if 5 L©Mte: % R- iioiF B 1t^iF H 1t5wi tiUi&ttSNty^t 

15 — ■ V-lszfV i/^©7*— tc© PCM^— ^Ni?-^://^^©^ 

MSKte. T/V^D XAii3^Sr, jc© PCM 7*—* Sr^Si-sm^© 1 /R©^f 

20 {IU n^ifr? Is— ^famn5 4 fc*5V^T % M^SP 5 1 T# b frS • 

— 7-V^y i^&©7*— ffts 7D © PCM 7^*^N1^ 7^1^3:5 ©^^"5 
H#K© l/R©B#F^l?JlK&#b;ft5fc£>, !|9tflJ7V-A«!!l»5 4T?fi, 70© 

pcm7*— ^sr^ai-5»^©R^©giiif^a*fT5i^5^*)»„ ^©fcat>, # 
25 M.&mus 4» s t-^-ty^jJ y/Sof-^i&itSft^f 

_bi£Ufc«fc EJJg&^E— KT% fip*>, tg© PCM 7-^ ^^Sl-r^m^ 
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(7). m 1 4 ICTpcbfc^i&^OTI;^ 7T / 2 ©ASH©*'** 

-^^S§P5 4 (©*^fc/f$#fcSP9 2) T*tt, ^$cifco;^M7r/ (2 

5 r) <D^m<D*-<? h/^^tdi-f^^m-ttin^< s nm^mny (2R) 

oTtfeJifc^-fy^ij y^iOf-^S:Mt5t^^|j:, td© PCM 
10 V lsy'4k<D<f—fr<DftmWLWL n/ (2R) SUi<DX^? HB-mrt^ 

/ (2R) ©^-^^ ^/^^^^tSr«l3ffii-^^^^av^fe«>, ^#©2H#*W: N jt<o 

y^tOf-^^ItSI^T'fcotfe, 5n© PCM f-^^«t5t 

& 7r/ (2R) JBA±(^^-<^ h/W&#te. toS^S&gtfS&V^tf). ^ft:^?H 
7C<DPCMr-^^^ai-5^^R#P<fc <3 t>H-#/.h£ < #1 

20 -e££ c 

A«L3l|f|J5 5^*5V>T, ftJIftjftASO^l (2R) <D^^? 

25 
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m^l&i-S. itE^m§Pl 0 2 ft, fc-^/igft^HbSB l o lfrbW&iStiZU 

*£r, fflTJx-* i: IT, N3l£tt5 6 <bi? * 5 7 te|ftf&*#-5. 
fc*3> fc-^/aga-S^blB l 0 l fca»ESHfctfc*Pl 0 2^, MSB 6 3a>fe#M& 

10 b&btirz.n&iky'—f&tt&k LT*a ; 3<HT?4§'g\ fw»aj 6 3 j^os 
«#/js!*^t;sp i o i tmm^mmui o 2^^u, « 

«sffiijwt#sr^ ttt#/a?*^b«fp i o i kmm&^mm o 2^#i&u -<z> 

fc-g-./jgft-^bSB 1 0 1 ^ aS*ja^3Etft«p 1 O 2f± % KT^l^: 
20 HI 1 6 7bmm 1 9©7n^t- b%#ilT N 0403-7?'^^ 

•CSBftjftflce 4 KifB^U fc5V>te N 1B^#:6 4 e>^#fb<7*-* Sr^tiJ U 
t-f t7*- ^ ttt t UtS4t 5 t-f ^ t u 3 - / ^ t * if© v>i> 
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*fc s = y ^ S^^-kfl^ Miff, tf-— 7*>f * fcAF-S-fb?*— # \z.ft 

lc«fc!K ^r^ysit'lj:, fffk7^-A^ia54fi s * ©Stiffs*— KSrii 

Sr«HW"t-5itH:J; D % PCM "f — $ h % ffiffll® 5 1 #titfrt-5;*-w*— tf- 
^/yy^tfDT^^^Op^O, tucD PCM *Sr3&£*5 0 =t 9 N 

-feW* 5 2tf>£>ff -^lBlt^S5 3fclf* % te<£> PCM x — * W$^g o 
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^fy^S4T'tt, ^fft7I/-A^1^5 4^, fI-5§-fBtt^g 5 3 fc\ 17 

^•|Bit^®5 3 fc % l 7W A#<P7n<£ PCM 7 s — ^*5|aH$nfci:^J^$tbfc 
5 4§<£\ ^s/^S 5 *£xi^ ^b7W-A»5 4 (0 9) 9 
ft -5§-f3Hi^B 5 3frb 17W ^5><^7C<D PCM^— ^^fc^tttU 

^T^s6tu ie^tafB9itt, »^fy7s 5 tmi -fi-tan^m 5 

fro 

15 -jf-togp 9 2 (Dmmte, m^<omm<ommm& (71 — a^&^tc^pcmt*— * 

25 ^-r-^Sr^-rSS^a^oVNTULKi-Sc 

W&t&mK* Mz-te, ^-if^A7J$|5 3 7 (0 3) Srjftf^-f 
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5 Xf^S2 1©feIttts ^fy7 B S2 2tI^ tf7W^1^5 5 
ttx !5$i3&#6 4tf>b<D^#te^-*<DS^fflL£§{f#rU ^y^2 3 ^ittfo 
^f^S2 3m at7l/-A&lS|S5 5!JS, IBfSkltttt 6 4 £> N 17 1/ 

V^¥U^L;/U§<g\ ^ry/S2 3tCl5 0 ^LT, y?S 2 3 te*5V^ N 

£\ ^^y^S 2 4 fcit^-x If7WA&1^55 (El 1 5 ) ^-^/iga^- 
fbg&l 0 lf± N t © 1 7 U-A^Cf fftr-^ ^®«^t5 i i: 5 , 
E^tfctr U 5£ilL>£^&gpi 0 2fcft|&lT, ^fy7S2 5tI 
t?o ^T5'7 , S2 5T*ft, a£E3£^m£Pl 0 2 te N m^/itft^fbgB 1 Ol^f, 

tiT-^ h LT, 5 7&d#tjf&LT N y^S 2 6 jcJitf. 

--T% 7 r y 7 S 2 4 ©f f/f 1 O 1 ©j&I h 7ry7S2 5 

20 ^y^S 2 i?l^*5 7te N igjU^mSP 1 0 2 ^^73^5 ffiTJ^ 

— ^SriitRLTffiTJ U y7S 2 7 ^ittf 0 ir ^ 5 7 ^WTJi"^ ffiTJX 
-^T?*>5^— f-ftf-?*— *fi % 09*.tf % W7J^3 6 (HI 3) \zm%i£tixmt> 

S/7S2 7TU Aft-SlfBJS 5^ 1BftlKfc6 4ti: % ^§0 
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i£f&*Qiafc::i3V^Tfc3:. £-f*#JK\ XryfS 4 1 ^*3V>T % ftflftHFP 6 3 
^fy/S4 1©&It(4, ^fy/S4 2^I^ «J^«P 6 3 fi, ttMfffl5 

^xyT'S 4 3t(t 3J3\ -few^^ 5 2 SrM#*t"5 - i: «t t> „ tc 

c^PCM^— «ra§P5 1 &mtl-i~ ^y"&<0<f—$h(0 

5 2^6>f&-^lB«^«5 3^f±, Wm^5 1 ^ffl*t5t-^ty^P 
20 Ox-^aSfftf^frL^o 

-t©^ ^X^y^S 4 3^b S 4 4 ^5t^ N (S#IB«S« 5 3 irW^ ^ 5 

4 5 teJfgtfo 

^TyyS4 5m ##fc:7 W-A«L3S$P5 4 3* N fi}#|Bfll^iB 5 3 1 
7°S 4 5 t£:fc5V^T N jf -H-iBH^g 5 3 fc N 1 7 W^^-fy^P 
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54 (gi9) ©£2££&*p 9 1 m^-mmmm 53^17^ 

77y/S4 7m ESESEifeSP 9 1 tt N Si©7fy/S 4 6 "CM #IB«» 

?y-7S 4 8 ^ittPo 7T5/7°S48T'tt N fl^fb/ft-g-fbffi 9 2 ft. E£^& 
§P9 l ^bM^^5E^7^=&iWt5ri:(a^ Zf-^iky*—? 
b U *^y^S 4 9fcittf„ 

^Kir^oTfe!), t£oT, ^fy^S 4 7 <Z>ia3£3Effe*fP 9 1 £>*Q!3g£. *T 
20 WfR^aSK 2 1 ^ 2 2 (*tli2 2^b2 1) ^jH^-TS 
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7r>7 7 , S4 9T1t A^SgP54(i N f^f-fb^-^ 

^6 5^Ltmu xTyzfs 5 o ^ittf 0 ^fyyssom n^-it? 

R^<^^^t? N PCM x — ^^R^FO^^^/l-^O^-— ir^^y 

10 ^fcts-r 5 <£>t\ 7;u^yxAii^, tdopcmt^ ^^atst 

^RUtiSLT. st&iftKite, l/R^-t-sr ^^-e^§ o 

gff^Ste, fllfctf. fillft: 6 5 L tilt $ Jit < 5 t-f >f tf-;? 
^fI*0i3§l£:i^T}3:, £1***^ ^=Ty^S 6 1 Kljol^T. MffilfHS 6 3 fi, 

20 ^Tj//S6 ^fy/S6 2tI^ ft 7V-AM*|5 5 5 

25 -?:tT, y •? S 6 3 ^4oV^T > 17l/-A^oTOf^^ 

£^flbfci:¥!l^£;ftfcii'8\ ^-r y 7° S 6 4 $£ii^ N if 7 5 5 

(1315) ©If /j^S^Mbgp l 0 1 ft, -e<^ 1 71^- A^Offf ft;^— *3ri£ 
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LT, ^XS/^S 6 5^iitf 0 ^S^S 6 5T-f3u j£E3^&g& 1 0 2 ft. ^ 

§P5 5 WiM^mgB 1 0 2iJ^i|&^5^7 f -^^ 1 /RfgOl*- ^T/^tfc 
^©ts ^xy^S 6 6*»bS 6 7^ii^. N ftj«|5 6 3«-feU^^ 5 7 SrftiJ^l 

? 5 7« N m3\%i$5 efabmffiisthzm^t?*—? t tt 

^fc^-^^x-^te, #J;Ui. m^J§P3 6 (El3) &C#t|&£*L-Cffi7j£;ft 

So 

Ki^oTfel9 > ^oT, ^f-^S 6 4 (Dm^/M&^ikU 1 0 lOMi, 
20 ^XS^S 6 5 <£>i£ii:3S^mg& 1 0 2(^31^ ffi7£(Dmm<D%t!mM&(ORi&<D 

^ryyS6 7©Mt, y^S 6 8 ^-^7 W — i^3S£fl 5 5 

25 5I$nSo 
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&>±(D£?\z, it7^ ^mu5 sk^t, m^mm^^mmm^R 

JttfcLT, Rf£Klft5 0 {&U 7C<£PCM7*— fKDRfefD-V-^Zf/^WLk 

— ^i/^y is?®.<d*?— ^^ov^Ttt, _L5£LfcJ;5^ El 2 o ^tjH";*-— 

/ (2R) (D^m<D^^ YlVfoft m 2 0 fc^Tjg&ttLT&Slf&a') fdtt 

pcM^-f&w.m-tzm&cDRmj: v < wj^sr £^-t«#5o 

02Ofi x 01 2 ^T^Lfc^-^ 7CO PCMx — ^^rR^P^O 

20 El2 1te N PCM?*— »®^»«©f^^ffc5t^yK 

X) %>& J HrikJj& i k LTte N Mx.f^s ATRAC (Adaptive TRansform 

25 Acoustic Coding) (ATRAC, ATRAC 3, ATRAC-X) ft if #*> 5<> - T\ ^ir^tes 
&S§r4k7U — J±mmU5 0jJ;tk£ N ATRAC-X PCM y^—^^^F^-f- 6 
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•b(Ot IsXmWZftVo &3b\ ATRAC-X ^^T'tts 2 0 4 8fy 

El 2 1 tC&V^T, n^-ity V— A^SSP5 4W\ ff«d*7-f^lll, 1 
6i©t^^ K*&aW 1 1 2!^^! 1 2 16x *5 .tU^/l^T" Wtl 13T' 
5 <#ffc£*LTV>3 0 

^*&##J:7^/l^ llllt P Q F (Polyphase Quadrature 

Filter) t£XX*mf&£in, tZfcmmZtlZ PCMx — **mWL%li&%ift<MV, 1 

10 l Q<o^^-y K£r, {&J1*2»<D b MB ^ 1J-^vK#l, # 

2, • • • , #16 fciBSfc-f-*. £fc N ^T, »£ x ^^^K# 1, # 
2, • • •, #16<D-t*-^£ n t:?V^Kx-*# 1, #2, • • •, #16 

tmm-t&o t^yKf-^ #i^(i = i, 2, i6), w&ftm 

y i i l^fc, t^yKWi i 2 1 ^#t#&sti/T«!!a$^So 
15 i^/^K&JSgpi l 2itt, ^Ifl7^;^l 1 l^^$ti5t7V^ 

til 3 l'Mt5 = 

n r. T\ t^y K^DjSIHS ii2,it futosgp 121, mMW&M i22 N 

^ivi^ft/wtft* 123 x*mf&& tiz>o Hu^sas i2itt, f-^^ K*a 
20 asui 1 2 1 ^#t^$^ t ^ i ^^ ;/ K-7 f -^# 1 ©y-f ^w«E*frv^ ff^m 
3512 2jcifci&i-». e&ae&spi 2 2te N gr^aaspi 2 i^b^t^>K^ 

n^tu 123 icflw&i-s. m*fc/n^tn 12311 e^&sp 122^^ 

25 ^fcffftl, v/^V^fl 1 3|«f5 0 

y-f/^-y K&Sgp 1 1 2 l MOt^^K»i»l 12^, t^>K«ta 
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Kt*-*# i &x -^y^^K^Sgpi n.^ilMU ^C^tbiiS 
▼/Ufrw^tl 1 3 13, f-7V^ K&Sgfl 1 1 2,J5il 1 2 ie 3fl>b#tH* 

fc*5 N ATRAC-X ^-^t?fi % 2 0 4 8 If ^TVl'-efe 5 ^ H^fg 

^T*£>5 MDCT «L31W: N 2 7I/-A{CI>), 17 WAf 

bfr^H^o tSeoTs MDCT*&335 2 7 V— &&M&t LTfTibfrS fcfc, ffiF^ 
#fij7^/l^ 1 1 1 fi N 2 7WA (=40 9 6fy7;V) <£> PCM 7*— * £ N 
10 1 6©t7*^y KOt7*^y K"7*— * INSULT x MDCT ^S^^ttS IfTVS 
^K&aftJi 1 2 it 5 0 ^(Dtcft, lo©t7/^K©t7^yK7- 
2 5 6t^ (=4 0 9 6fy7;V/l6) ^j!5 0 
HI 2 1 (Dffi%-ik7 U — J*f&mU5 4 fcl&V^T. 7G<Z> PCM 7 s — # & R^^-— s< 

>- k-t 5 -^ # 1 7bm# i 6(D? ib(D, ftm$LWn&x/ (2R) &>±<oi&m<D-v- 

20 Kt- ^Sr^Si-Sf-^^ 1 1 2 t mm%ftt>t£ < T^V\ 

#JxJ;£> R = 2 if Kt*— * # 1 7531 # 8 £rM3-T 

st-tv^ k^sspi i 2,mi i 2 8 ^tt^3ffiSrff^«rft<, t^yKf 

— 9 7I/3g# 1 6 tr^a-rs-^^^K^agpi 1 2 „ 75^1 1 2 16 te#LS£: 
25 ^rL-C, £©J§£\ vy^V^tl 1 3fi, f-^V KSQfSgP 1 12 9 M 
£>3 i: LT#fiffc«rfT*.fi££V\, 
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t£& s m 2 1 (Dgm-ik?^ — A^S$P5 4K:fcV^%, fflWU 6 3 <DfflfflkZ U 
fctf*V\ v^tf^— ^SrSJtti: LT*Q;SI3r?T Smites ^ 

<Z> PCM 9 %M1k t LT&S&fT 5 Wi&<D Rfe<DM&X'f&W&ftfr>faZo 

5 9 75^# 1 6%^S-r-5-^-7 > ^^ K«ia*BJ 1 1 2 9 753§1 1 2 16 te^S^rf? 0 ft 

10 ^^r^i: LT^a^tTP^^fis jt<D PCM x — * Srfcfr* t bT&S&tT 5 
K^aSPl 1 2^^! 1 2 16 &C3o^T N 17^A©tw^fy/9 

<£>x— ?%t&mirZ>t^)b<DWiW-m±. pcm-7^— 

15 r |g 2 1 (DW-^ik? \s— J*f®>MU 5 4flS s 17l^-A07C©PCMf^ 

3©ili4: r t-f-?) i:, 4 l l i*5J:t5^^^ KftLS^ 1 1 

2 1 75M1 1 2 16 tfS N 1 7 Iz-AOtc© PCM.f^^ ^^lt 5 i t W^f tli, 

K&SgRl 1 2,75^1 1 2 16 ^*^T, 1 7^©tw^fy7°!) 
^^^y 5 — ^ Jii - 3 fc£><£>$^ 1 ~7 V" — J\(Djb<D PCM 7*— * 
3ii-5fc£><D^|S*<£> 1 /-RKtZ&frtb, (1-r) /Ri^5, 
25 t£oT % n^-ity ^M^5 4it*3V>T % 17 WAWt^fy7!) 

^^of*-^*«!.ai-*fcie>o»ii*f± % i*^»7^^ 1 1 i*5«fc 

^^K^aasi 1 2,M1 1 2 ie ('*3lt5IIi (1-r) /Ri, ^ tv^rf 
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1 3©S|tr t LfciUmfi: (1 - 1/R) r + l/R (= (l 

-r) /R+r) £&5 0 $ bl-, |f*ft7^ A*n,3iSfl 5 4 T-fi N fr' 

ix— a <z>;3— y-^^y y^twf-^&itsfc feeing*; (1-1/ 

R) r + l/RroR^T*fc5l+ (R-l) rfcft3o 

**5, ^f7°^^tl 1 3*C*5V>T N 7r/ (2R) fi*_h<DfS|g 

io T/i/^i/^fi l 3 leifcv^'b, ^isB^I^/i^ l l l *5<tt^i?-^^ K*a 

a«U 1 2,7^1 1 2 16 tj5Ct5i^i:|ii|C, ftJ3«E&d* tt/ ( 2 R) J^_L 

15 n^tyu— j*tQ>mn5 iizm^x, pcm^— 

5^£>fcias£#:as tt/"(2 r) ^±©^ (f-^^K^-^) &®!mirz>n 

"feoAJBifeftja* n/ (2R) ^±<^^5> (tT'^yKf-:?) ^s-r 

7-^©H©^»^ 7r/ (2R) ^TOjsfe^ (f-^^Kx — ^) Sr&k 

ai-*§p^^»tt*Q!a«rff*>*s«fl#) r± N MfflW6 3\z&^xft? zt&x% 

25 5„ 

@2 2 tc^oV N x{"± N fim&ikojsm x/ (2r) m»*s-t-sjBijft»:aF 
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Kf- * # 1 fctf&t&m-fZtctfX'm&o IU2 2« N 0121^ 

1 6 (Df-^^^ K# 17^M# 1 6 <Dffi^\\^?—$ K#fH U K# i (D^F 

10 #<k7*— ^«Ts t^yKWl 3 2 i lC^i-5„ 

•tf-^i'K&Stfpi 3 2jfi % f-r^l/^fl 3 1 ft 

^^^/^^ 13 3 te:#fc|£i-£ 0 
fc*3, ATRAC-x^5£t?te N _ki£bfc «fc 5 fc^ l o©-^^^^ Kot^y Kf 
15 — 2 5 6f^;K'fc!), ^ot, f-^V KJ&SITC 1 3 2 , fi s 17V 
— .Mcot, 2 5 6 fy^b^5t^y K7-^ # i G-fcy^^Zi 

3 3 KtotrTZo 

r.r.T% •fr^i' K8k3» 1 3 2,it fc-^/igi^flrtB 1 4 i N ^itt^m 

35 14 2, ft.ktJ'tfc&JSfflSl 4 3t?^^tL5 0 «#/5S**^k«P 1 4 1 tt N 7 s 
20 v/l/f7°l/^tl 3 l^&^$ti5t^yF7-^ # 1 ZygA^km-tZZ. 
t\z£V), y-7* s s K# l<0MDCTflMfcfc:8H§-U 3^E^^§B 1 4 2 teffclfr-r 

5 0 itE^^mifP 14 2H m^/&m*it& i4ia»bot^K#io 

MDCT#$[£ri£MDCT£kSU ^(DjgMDCT feSOiM?)^5t^^ Kf-^ 
# 1 14 3 grafts 14 3ft jfifrE55aS*SP 14 2^ 

25 bffc^ftSlr^^K-T*-* # 1 ^LT&^&m^S&ifcU ^jfc^-r/u* 
13 3 l^MtSo 
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y-y^^VmmUl 3 2 1 Wf^y R&SgP 1 32^, t^VKfti 
$P1 3 2i iR«K:#jft$*L, fv;^l/^tl 3 1 frb&teZtl&D-'?'*^ 
K# i ©^#^7*-^*, 3 2 t tPfMU 

ttfe^St^^Kf^^tt i 1^:7^/^ 1 3 3K{fti|etS, 
5 ^7^;^ 133(i, K&Mffifti 3 l 3 2 16 3>b#M&£;ft 

^JS^^075§5 7t/ (2R) OMfcffl©;*^ 
15 #16©m^©5*>Os */ (2R) &L±<Dmm<D-9"7s< 

*tG>m~tz>-y-zf/*i>' K^asui 3 2,mi 3 2 8 fctttf5tos&fT£f£&< > 
20 ^vk# 9 73rs# 1 6 o^-^-ft;^— p&mm'tz-y-zfs^ Ft&mm 3 2 9 75^ 

1 3 2 w tt«!!a«rff 5ifiS'5l^'teV\ 

^LT, ^7^;^13 3lt K&JSgBl 3 2 9 7?/M 1 

3 2 I6 ^e>#t*&$tbSf"^^ K# 9 7^# 1 6 ©•fr^-O' Kf-^lit^TO 

25 ft*3. 1^2 3©^f7^ A«LS§P5 5^*3V>T 1 fe, fliWSB 6 3 ©fWfllfc Lfc 
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du m 2 3 j»®>mn 5 5 \z.&^xRfe<DM&xmm&ft5m& 

5 I75p# 1 6 c^-JHbT 5 -*^ 5 t>©£im#as */ (2 R) £*Jb(E>J& 

Rmnm&x&m&ft^xh, &fttot£mn&<DMm&i&wi-tzz t&x% z> e 

rrts «#:7V— AfcMgSPS 5fc::i8V^ f-^^K# l7I/^# 1 6©«Ft 

*/ (2R) &±<D&&&9&m't&lQ&\ZtBim& 

10 fT*>**v»J: 5 K-tZfflffl K# 1 M# 1 6©^tftr-^ 

tt// ( 2 r) MTvj&ft&mim'rzufttii-tfrmm&ftfr 

15 |fft7W A&.J§gP5 4XE>r^£^&a^<^Rl&O0£T*&Jl&fi 1 9 4: 
fcfcfcs tfii6 2te*SV>T, ^ff^l6 l^b^ft 3*LTV^«F-JHb"7*- 
^5r> iSOlfOfeiltWRteClt^^at, PCM^ 
mtsf-*) ?r 1 / R^Ofv^^ -V a y^ltS J; 5 ^ Lfc©T\ 

20 *<Olfc^ 0)J£fc£> JJT^W AT?©3«*rtiafll a*5l3fc£*L5 IP HfS^^-A 

m:\ w&rf, atrac-x T*te, f->:/y ^jSifcgcF.as 3 2 [kH Z ]x% 1 
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<D ATRAC-X <D ^ —^r y J? v'-X^r-M^jo^t <5 TA^^V 7? J^MMfes 6 4 [ ^ V $»] 
(=2 0 4 8fy/;l//3 2[kHz]) £&5„ 
rtU-2*bT N fclfctf. R= 2<^#-^C»T/V'=?y X^jgJifa. ATRAC- X 

Cn-f^ vx^-Mc&ttST/i'^y XAJljgtf>l/2©3 2[$ yfi>3£fc 
5 -So #Jx.fc£, R=4^m-a'^T^=i r !;XAil®fi, gE^CD ATRAC-X <D ^ 

— 7*^^ V^^-AKlSSJtST^^y XA55J£(E>1/4<Z>1 6 [5 V&lkteS. 

»*i457 J*&M&,'tZ>tci?>(DT/i'*l) XAiiMoitfc^s ^©fib,©#*i© 

10 #6 5 ktuzj^*— *y h\z.m-fz>temmm&, 5 vmnmu±x^ 

j&irz>z.k\z.mm'tibT7vziy x&mmn, 5 o [5: y#]^Tit§©^gt 

bV\ t£oT, R=2 N S£L<W\ R = 4i:f5ri^,);^ 
15 r ^fftii6 1 K*^T (Ifgf6 2te:oVNT^i^m) > -e©*Q;Jg 

20 &LJS£Tt5 ^^t-oV^, st<Dl/^*r v y? SrRffiFl- Lfc»£\ fc57l/- 

25 &57W-iN#n©^I^|M$tlT^b, ft©7^#n+l©WS^ 
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Lt % PCM?*— ^©RW- ^^7°y ^ 

5 ;}X5£>$r*#o-C, ^<£:7 A# n+ 1 (^JgasfTfrtbSo <&U i»#n 
£r*»E5ci-6;*-— >'y&<Df g —?&^ PCM "t—Z ^oV^T R^(D^~— 

*o&uk&*!x m^<Dmm<o^mmst<om^<oRfe<Dy u—^mtfr^ 0 

@P*> N ilOi:, mi 2*fcfiHll 4 tSrH:|55LT^5 «fc 5 ^ N 5n<£> PCM 
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